Dual roles of progesterone in embryo implantation in mouse.
Progesterone (P4) is essential for the development of endometrial receptivity for blastocyst implantation and pregnancy maintenance. Many studies have demonstrated that P4 restrains endometrial tissue breakdown by inhibiting the stimulation of matrix metalloproteinases (MMPs), which implies that P4 impedes the invasion of trophoblast cells into endometrial tissue. To investigate the role of P4 on the attachment and invasion of the trophoblast cells in the entire process of embryo implantation, we used two in vitro coculture systems of blastocysts on a monolayer of uterine epithelial cells and ectoplacental cone (EPC) on uterine decidual cells. The results indicated that all doses of P4 significantly promoted blastocyst attachment, and that except for a concentration of 3.18 x 10-8 mol/L, P4 markedly increased the percentage of blastocysts with outgrowth. However, all concentrations of RU486 clearly prevented blastocyst attachment, and except for a concentration of 10-8 mol/L, all doses of RU486 significantly inhibited the outgrowth of blastocysts. The effect of 3.18 x 10-6 mol/L of P4 on the attachment and outgrowth of blastocysts was significantly blocked by all concentrations of RU486. All concentrations of P4 retarded the attachment of EPC on uterine decidual cells and decreased the outgrowth area of EPC. Except for a concentration of 3.18 x 10-8 mol/L, all concentrations of P4 had a significant inhibitory effect on the percentage of EPC outgrowth. Conversely, except for a concentration of 10-8 mol/L, all doses of RU486 had a significant stimulatory effect on the attachment of EPC. All concentrations of RU486 clearly promoted the outgrowth and outgrowth area of EPC. The inhibitory effect of P4 on EPC was clearly blocked by all doses of RU486. In addition, P4 promoted the activity of MMP-2 on blastocysts and EPC, but P4 inhibited the activity of MMP-9 on EPC. In summary, P4 played dual roles at the early and late stages of embryo implantation in mouse. When blastocysts interacted with the uterine epithelial cells, P4 promoted the attachment and invasion of the primary trophoblast giant cells. When EPC was in contact with uterine decidual cells, P4 inhibited the attachment and invasion of the secondary trophoblast giant cells. Furthermore, the role of P4 was transduced through the classic nuclear receptor.